Effect of oxygen tension on the anti-oxidant enzyme activities of tetralogy of Fallot ventricular myocytes.
Since the chronically cyanotic tetralogy of Fallot (TOF) myocardium is more sensitive to reperfusion injury after cardiac surgery than the adult myocardium, we decided to study the regulation of myocardial superoxide dismutase (SOD), catalase and glutathione peroxidase by oxygen tension. TOF myocytes were cultured at a Po2 of 150 mmHg for 30 days to establish the culture. The cells were then cultured at Po2 of 150 and 40 mmHg and the myocyte antioxidant enzymes measured at days 3, 7, 14 and 21. On day 21 the myocytes cultured at Po2 of 40 mmHg were then cultured at 150 mmHg and SOD and catalase activities measured on days 28 and 35. Although there were no differences in the rates of incorporation of 35S-methionine into the myocytes at either Po2 on these days, the myocytes scavenger enzyme levels were significantly higher by day 14 when cultured at a Po2 of 150 mmHg than at a Po2 of 40 mmHg. With the increase in oxygen tension from 40 to 150 mmHg, SOD and catalase activities increased significantly by day 35. The myocytes cultured at Po2 40 mmHg were more sensitive by day 7 to an hypoxanthine-xanthine oxidase generated free radical injury than the Po2 150 mmHg cultured cells. The regulation of these enzyme activities by oxygen tension and the increased sensitivity to free radical injury of the myocytes cultured at an oxygen tension of 40 mmHg provide putative evidence that the chronically cyanotic myocardium may be less well protected than the normally perfused myocardium against oxygen-mediated free radical injury and be at higher risk for cardiovascular surgery.